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Abstract: Permanent makeup is a cosmetic tattoo that is used to enhance one's appearance, and 
which has become more popular among middle-aged and elderly women. A couple of benefits 
seem to be associated with permanent tattoos in the elderly: saving time (wake up with makeup); 
poor eyesight (difficult to apply makeup); and saving money. On the other hand, cosmetic tattoos 
bear the same risks as other tattoo procedures. We report on fading and unintended hyperpigmenta- 
tion after tattooing on eyebrows and eyelids, and discuss the scientific and anatomical background 
behind the possible cause. Dermatochalasis may be a possible risk factor for excessive unwanted 
discolorations. Q-switched neodymium-doped yttrium aluminum garnet laser is an appropriate and 
safe therapeutic tool that can manage such adverse effects. Consumer protection warrants better 
information and education of the risks of cosmetic tattoos - in particular, for elderly women. 
Keywords: permanent makeup, cosmetic tattoos, adverse effects, dermatochalasis, Q-switched 
Nd:YAG laser 

Introduction 

Women can successfully employ cosmetic products to manipulate their appearance. 
It was found that, in contrast to bare skin, Caucasian women who wore makeup were 
perceived as healthier and more confident, and they were regarded as having greater 
earning potential and holding more prestigious jobs. ^ 

A desire for attractiveness is not a matter of age. The positive effect on self-perception 
by facial makeup has also been validated in elderly women aged 60-96 years. ^ 

Permanent makeup by micropigmentation has become a part of fashion, promising 
certain benefits, particularly for elderly women.^ Parlors offer this technique for the 
eyebrows, eyelids, and lips, which are the most common facial applications.^ 

As with other types of tattoos, a variety of adverse effects have been observed with 
permanent makeup, such as fanning, fading, and scarring;^ granulomatous inflam- 
matory reactions;"^ allergic contact dermatitis;^ phototoxicity;^ hypomelanosis;^ and 
infections. 

We describe two patients with unintended pigmentation of the surrounding skin 
as an extreme and early variant of fanning, and discuss some possible risk factors 
related to facial aging. 

Case reports 

Patient I 

An 84-year-old woman received permanent eyebrow makeup in a parlor some time 
ago. The second time, she asked for eyelid contouring. A few days after a single 
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tattooing session of her lower eyelids, she observed unwanted 
pigmentation on the left side of her face. 

Upon examination, we found that the woman pre- 
sented with dermatochalasis and malar mounds. The left 
lower eyelid and the lateral nose presented with dark 
hyperpigmentation. Streak-like hyperpigmentation was 
seen on her cheek along the lower border of the prezygo- 
matic space (Figure 1 A). On the glabella, a swollen lymph 
node was noted. 

We diagnosed a massive displacement of micropigments 
following eyelid tattooing and discussed possible treatment 
options with the patient. 

She was treated with three consecutive sessions of a 
Q-switched 1 ,064 nm neodymium-doped yttrium aluminum 
garnet (Nd: YAG) laser (Photosilk Plus; DEKA, Calenzano, 
Italy). The interval between the sessions was 4-5 weeks. 

For Q-switched Nd: YAG laser, a pulse width of 2 ms was 
chosen; the pulse repetition rate ranged from 0.5-3 Hz, and 
fluence ranged from 4-16 J/cm^. The spot size diameter was 
4 mm. Post- treatment topical clobetasol propionate 0.05% 
cream was used for 3 days. The patient was instructed to 
avoid direct sun exposure. 

The therapeutic outcome is shown in Figures IB and C. 
The glabellar lymph node swelling completely disappeared. 
The patient was very satisfied with these results. 

Patient 2 

A 56-year-old woman received a cosmetic tattoo of the 
eyebrows by micropigmentation. One month later, the 
same tattooing professional tried to correct some residual 
irregularities on both eyebrows using dark pigments. As a 
consequence, the eyebrow contour remained irregular with 
some fanning. One month later, the professional attempted 
to correct this by tattooing with white pigments. This was 
followed by an inflammatory response, and the patient was 



treated with topical clobetasol. One month later, the same 
nonmedical professional tried to correct the unfavorable 
result using another tattoo for the entire region. As a conse- 
quence, the visual aspect worsened (Figures 2 A and B). 

Approximately 6 months after the initial procedure, the 
patient became depressed and reclusive. She was referred to 
our clinic for consultation. 

Upon examination, she presented with an unnatural look 
of multicolored eyebrows. At that time, no inflammatory 
reaction was noted. Since the pigment remained in the skin, 
the previously described inflammation could have been a 
foreign body reaction. However, no biopsy for clarification 
was wanted. 

We suggested a series of laser treatments to reduce color 
mismatch and pigmentations. She was treated with seven con- 
secutive monthly sessions of Q-switched 1 ,064 nm Nd: YAG 
laser (Photosilk Plus). The laser parameters were the same 
as for patient 1 . A temporary local swelling was observed 
following the first three sessions - probably a consequence 
of pigment fragmentation by laser action. She was treated 
successfully with clobetasol 0.05% ointment. There were no 
other side effects. The final outcome was very satisfying for 
the patient (Figures 3 A and B). 

Discussion 

In middle-aged and elderly women, body image remains 
important for self-esteem. Permanent makeup procedures by 
micropigmentation are popular among them.^ Procurement 
cues for permanent makeup include self-improvement and 
friend's appearance. The arguments in favor of permanent 
makeup are: saving time (wake up with makeup); it is water- 
proof; no application, so easier with handicaps such as poor 
eyesight or arthritic hands; and it saves money. 

Permanent makeup is a type of tattooing that uses 
micropigmentation. In our patients, black ink was used 



Figure I Patient I. 

Notes: (A) Aspect before laser treatment. (B) Result after the second session. (C) Final result after three sessions. 




I 306 submit your manuscript I www.dovepress.com 

Dovepress 



Clinical Interventions in Aging 2014:9 



Dovem-<p^Q 



Adverse effects after permanent eye makeup 





Figure 2 Patient 2. 

Notes: Aspect before treatment. (A) Frontal view, (B) lateral view. 




Figure 3 Patient 2. 

Notes: Final result after seven laser sessions. (A) Frontal view, (B) lateral view. 



(in patient 2, white pigment was also used). Black inks 
contain carbon nanoparticles, additives, and water. Poly- 
cyclic aromatic hydrocarbons have also been identified. 
Nanoparticles are capable of inducing reactive oxygen spe- 
cies, mainly of the peroxyl radical type, when aggregating 
in water. Due to this, unspecific inflammatory reactions 
may occur. 

Although adverse effects following cosmetic tattoos are 
not age-specific, facial aging may bear an additional risk 
factor for extensive fanning. Micropigments of the brow 
and lid region may spread within the lymphatic vessels to 
the midface and/or forehead. The frontal collecting lymph 
vessels have first lymph nodes in the deep aspect of the sub- 
cutaneous tissue. Lymph vessels arising on the lateral nasal 
wall travel obliquely down and lateral. They can merge with 
a lymph-collecting vessel at the inner canthus.^^ 

Eyelid lymphatics become dilated in dermatochalasis and 
malar mounds, both signs of facial aging. Dermatochalasis 
is a combination of epidermal thinning and a loss of elastin 
fibers leading to laxity of the skin. Malar mounds develop 
due to weakening of orbicularis retaining filaments. ^"^'^^ Both 
are factors that might have contributed to the massive dis- 
coloration in patient 1 . Streak-like hyperpigmentation over 
her left cheek followed the lower border of the prezygomatic 
space, which is anatomically characterized by zygomatico- 
cutaneous ligaments. 



Spreading of ink may rapidly follow permanent eyelash 
makeup due to lymphatic distribution. ^^'^^ Pigmentation of 
limbus and cornea have also been observed. 

Tattooing is known for its possible severe adverse 
effects including inflammatory reactions (as possibly 
occurred in patient 2), Koebnerization of existing der- 
matoses, transmission of infectious diseases, and the 
development of cancer.^^"^^ Cosmetic micropigmentation 
is not an exception to the rule, as we have demonstrated 
(Table 1). 

Lasers are effective for tattoo removal based on the 
principle of selective photothermolysis and, in the case of 
a Q- switched laser, by an additional photoacoustic effect. 
Choosing the right laser for the right tattoo color is of crucial 
importance. Treatments that occur too frequently increase 
the risk of scarring and ink retention.^^ 

The Q-switched Nd:YAG laser at 1,064 nm is a very 
effective tool for removing black and white inks. The 
endpoint of laser treatment is defined by whitening of the 
skin with mild pinpoint bleeding.^^ In the case of perma- 
nent makeup, a paradoxical darkening may occasionally 
be observed, which is due to a reduction of ferric oxide 
to ferrous oxide. Transient hyperpigmentation is not 
uncommon using Q-switched techniques. Sun protec- 
tion is important in these cases to prevent long-lasting 
or permanent postinflammatory hyperpigmentation. The 
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Table I Adverse effects of cosmetic blepharopigmentation (permanent makeup) 



Authors 



Patient(s) 



Adverse effects 



Bee et al" 

Seol et aP^ 

Liao et aP 
Rudkin^^ 
Moshirfar et al'' 
De et aP^ 

Calzado et aP^ 
Vagefi et aP 
Nunes et aP° 
Lee et aP' 
Peters et al'^ 

Goldberg and Shorr^^ 



68-year-old woman 

3 1 -year-old woman 

67-year-old woman 
One case; no further data 
54-year-old woman 
46-year-old woman 

58-year-old woman 
Four women 

8 1 -year-old, 63-year-old, and 30-year-old women 
3 1 -year-old and 50-year-old women 
8 1 -year-old woman 

Three women 



Granulomatous pseudotumor, loss of lashes, and margin 
irregularities 7 years after permanent makeup 
2 hours after blepharopigmentation, epithelial defects 
and dry eye syndrome for 12 months 
Hypopigmentation 8 years after eyeliner tattoo 
Corneal pigmentation, corneal defect, and conjunctivitis 
Conjunctival and corneal hyperpigmentation 
Penetration of the eyelid by the tattoo needle with 
conjunctival pigmentation and conjunctivitis 
Granulomatous inflammatory reaction 
Granulomatous inflammatory reaction 
Trichiasis after 6-12 months of blepharopigmentation 
Extensive fanning after 8 months and 3 years 
Immediate extensive hyperpigmentation of the nasojugal 
fold and lower eyelid 

Eyelid necrosis 2 months after the procedure 
(one patient), extensive fanning (two patients) 



Nd: YAG laser penetrates deeply and carries the least risk of 
hypopigmentation.^^ For other colors, other laser types can 
be employed such as ruby, alexandrite, or 532 nm, 585 nm, 
or 650 nm Nd: YAG.23'24 

Conclusion 

Permanent makeup by micropigmentation has become more 
popular among elderly women. In eyelash and eyebrow tat- 
tooing of elderly women, dermatochalasis seems to be a pos- 
sible risk factor for extensive fanning. Other possible adverse 
effects are similar to those of decorative tattooing. Consumer 
protection demands for better education and information 
regarding the possible risks of such procedures. Q-switched 
Nd: YAG laser treatment is a useful tool to manage unwanted 
side effects like fanning. 
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